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Electromagnetic support structure in LHD 
supports the superconducting helical coil and 
poloidal coils. This support structure is cooled at 
cryogenic temperature and its total weight is 850 
tons. It is supported by 10 adiabatic supporting 
legs to avoid a heat load from outer vacuum 
vessel. Schematic view of adiabatic supporting 
legs and its partial temperature map are shown in 
figure 1. There are ten sets of Carbon Fiber 
Reinforced Plastic (CFRP) pillars and 6 stainless 
steels pillar to obtain an adiabatic length from 
outer vacuum vessel that is room temperature. 
To investigate a mechanical rigidity and 
earthquake proof of these structures, static elastic 
analysis and dynamic modal analysis were carried 
out by using analysis application ANSYS 5.0a. A 
finite element model for support leg is simplified 
to reduce the calculation time for modal analysis 
that necessary long time if the model is complex 
or has many nodes and element (above 5000 
nodes). The· results of static analysis for this 
model were compared with that of detailed solid 
model and its propriety was confirmed. This 
simplified leg model was set to the cylinder that 
also simplified and simulates the weight of 
electromagnetic support structure as shown in 
figure 3 (a). Modal analysis was applied to this 
model. We calculated for five modes of vibration. 
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Fig. 1. Schematic view of adiabatic support leg 
for electromagnetic support structure. 
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A eigenvalue frequency of the first and the second 
mode were same value, 8.3 Hz. Deformational 
motions for these modes were transverse moving 
of support structure. 
Dynamic analysis is needed to estimate a 
certification for safes of structure by an 
earthquake load. This dynamic analysis is needed 
more simplified finite element model than that of 
static or modal analyses because it pasts long 
calculation time and data storage disk space. For 
this reason, more simplified finite element model 
was prepared as shown in figure 2 (b) and modal 
analysis using this model was executed to 
compare with modal analysis model. A eigenvalue 
frequency of the first and the second mode were 
8.5 Hz and deformational motion showed a good 
agreement with modal analysis model. We are 
going to analyze some dynamic response for 
earthquake wave such as EL Centre or TAFT. 
Fig. 2. Modal analysis model for 
electromagnetic support structure 
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